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Reguirements

* Theserequirements come from two sour ces

— the WG10 STEP Modularization PWI

— the nominated projects using the modular approach
e “Fundamental” high level requirements

— These arethetechnical requirements on EXPRESS
to support modularization itself

 “Amendment” high level requirements

— Thesearetherequirementson EXPRESS resulting
from the fact that we are amending EXPRESS
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Reguirements

e Fundamental requirements
— upward compatibility
— limit the impact on existing implementations
— extensibility of constructed data types
— sgparation of supertype constraint from entity
— rename of attributes

 Amendment requirements
— schema version identification
— EXPRESS language version identification
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Upward compatibility

 Any EXPRESS TC2 conforming schema shall
remain valid under the amendment

* No changesidentified to any existing SC4
schema shall berequired asaresult of the
amendment

e Enhancementsincluded in the amendment
shall be compatible with EXPRESS edition 2

 Thesearerequirementson the amendment
Itself
— STEP Modularization isan “incremental

Improvement” thereforethe upward compatibility
of existing EXPRESS schemasisa requirement
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o L imit the impact on existing
EXPRESS implementations

* The scope of the amendment shall be aslimited
asispossible while meeting the modularization
requirements

* No enhancement shall beincluded in the
amendment that requires changesto Part 21
syntax

o Limit theimpact on EXPRESS parsersas
much as possible

— However, therewill be impact on parsers
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Extensibility of constructed data types

 Modularization requiresthe ability to declare
constructed data typesthat may be extended

 Modularization requiresthe ability to declare
an extensible constructed data type that
declaresno items
— e.g. empty extensible select type
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T Separation of supertype constraint
from entity

 Modularization requiresthe ability to declarea
supertype constraint outside the declaration of
an entity
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Rename of attribute

 Modularization requiresthe ability to rename
an entity attribute aswell asthe existing ability
to rename entities
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Schema ver sion identification

 Amending EXPRESSrequiresthe ability to
Identify the version of a schema
— Notethat thisalso supportsareguirement to

configuration manage the numer ous schemas that
may result from modularization
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|50 EXPRESS lanquage ver sion
Identification

« Amending EXPRESSrequiresthe ability to
Identify the version of the EXPRESS |language
to which the schema conforms
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Technical Solution - Use EXPRESS 2

o Adopt EXPRESS edition 2 solutionswith
limitations

— theamendment shall include only E2 solutions for
which modularization hasidentified immediate
requirements

— the amendment shall not include E2 solutions that
cause existing schemas to becomeinvalid

* Thebig exception isthat we are adding new keywords so
some schemas may in fact beinvalid if they use those words
and EXPRESS identifiersfor entity, type, rule, etc.

 Thesyntax provided in this presentation is
drawn from a working draft of the amendment
and therefore provisional
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= Technical Solution - Constructed

Types

o Extensbility of constructed data types

— SELECT

284 select type = [ EXTENSIBLE ] [ GENERI C ENTI TY ]
SELECT [ ( select list | select _extension ) ] .
410 select list ="'(' naned type { ',' naned_type }

l)l

409 sel ect _extension = BASED ON type ref [ WTH
select list ] .

— ENUMERATION

201 enuneration_type = [ EXTENSI BLE | ENUMERATI ON [ (
OF enuneration_itens ) | enuneration_extension | .

402 enuneration_itens = '(' enuneration_id { ',
enuneration_id } ')' .

403 enuneration_extension = BASED ON type ref [ WTH
enuneration_list ] .
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Example - Enumeration Types

SCHEMA s1;

TYPE general approval = EXTENSI BLE ENUMERATI ON OF (approved,
rej ected);

SCHENA s?2;
USE FROM s1 (general approval);

TYPE domai n2_approval = EXTENSI BLE ENUMERATI ON BASED ON
general approval WTH (rejected, pending);

SCHENMNA s3;
USE FROM S1 (general approval);

TYPE domai n3_approval = EXTENSI BLE ENUMERATI ON BASED ON
general approval WTH (cancel | ed);

SCHEMA s4;
USE FROM s2 (domai n2_approval);
REFERENCE FROM S3 (domai n3_approval);

TYPE specific_approval = ENUVERATI ON BASED ON domai n2_appr oval
WTH (rework);
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Example - Enumeration Types

In the context of schema S1.
general_approval hasthe domain (approved, r g ected).

In the context of schema S2:

rgected in S2 is considered the same enum value asr g ected in S1;
general_approval hasthe domain (approved, r g ected, pending);
domain2_approval has the domain (approved, r g ected, pending).

In the context of schema S3:
general_approval hasthe domain (approved, r g ected, cancelled);
domain3_approval hasthe domain (approved, regected, cancelled).

In the context of schema $4:

general_approval hasthe domain (approved, r g ected, pending, cancelled, rework);
domain2_approval hasthe domain (approved, r g ected, pending, rework);
domain3_approval hasthe domain (approved, r e ected, cancelled);
specific_approval has the domain (approved, r g ected, pending, rework).
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e Separation of supertype constraint from entity
— Continueto allow existing SUPERTY PE constraint

— Add E2 SUBYPE_CONSTRAINT which includes
 Theexisting SUPERTY PE constraint constructs
« TOTAL _OVER

« ABSTRACT ENTITY
— And the associated GENERIC data types

— Notethat E2 connotational subtypeisnot included
asthereisno requirement from modularization
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= Technical Solution - The new subtype
syntax

412 subtype constraint_decl = subtype constraint head
subt ype _constrai nt _body END SUBTYPE CONSTRAI NT ' ;'

413 subtype constraint _head = SUBTYPE CONSTRAI NT
subtype constraint _id FOR entity ref ';'

411 subtype constraint _body = [ abstract supertype ] |
total _over ] [ supertype_expression ';' ]

400 abstract supertype = ABSTRACT SUPERTYPE ' ;°

415 total _over = TOTAL_ OVER ' (' entity ref { '," entity ref }
1) R

298 supertype_expression = subtype factor { ANDOR
subtype factor }

299 supertype factor = supertype term{ AND supertype term}

301 supertype term= entity ref | one of | '('
supertype_expression ')’

250 one_of = ONEOF ' (' supertype_expression { ',
supertype_expression } ')’
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Example - The new subtype syntax

ENTI TY person;

ENTI TY mal e SUBTYPE OF (person);

ENTITY femal e SUBTYPE OF (person);

ENTI TY step_expert SUBTYPE OF (person);
ENTI TY xm _expert SUBTYPE OF (person);

SUBTYPE_CONSTRAI NT sub_nmandat ory _and nore
FOR person;

ABSTRACT SUPERTYPE OF
ONECF( mal e, f enal e)

TOTAL_OVER( nale, female);
END SUBTYPE CONSTRAI NT;
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Example - The new subtype syntax

e}

A person cannot exist without also being one of its
subtypes.

A person cannot be both a male and a female.

Male and female are “total coverage’ of a concept and all
subtypes of person must be one or the other.

Some person are step experts, some person are xml
experts and some person may be both and some person
may be neither.

Results:

male, female, male-step, male-xml, male-step-xml, female-
step, female-xml, female-step-xml
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= Example - Abstract entity, Generic
and Select Types

TYPE approvabl e_objects = EXTENSI BLE GENERI C_ENTI TY SELECT;
END_TYPE;

ENTI TY approval ABSTRACT;
approved by : GENERI C ENTITY; IR
status : approval _status_val ues;
approved itens : SET[1:7?] OF approvabl e objects;

END ENTI TY;

TYPE ny_approvabl e _objects = SELECT BASED ON

approvabl e _objects WTH ( product, product category, AP
product to category relationship );
END TYPE;

ENTI TY approval by person_in_organizati on SUBTYPE OF (
approval );

SELF\ approval . approved by : person_in_organi zati on;
END ENTI TY;
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o Useability torenameredeclared attributes

167 attribute decl = attribute id |
redeclared attribute

406 redeclared attribute = qualified attribute
[ RENAMED attribute id ]

354 qualified attribute = SELF group_qualifier
attribute _qualifier

295 group _qualifier ="\"'" entity ref
218 attribute qualifier ="'." attribute_ref
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Example - Rename an attribute

ENTITY binary entity rel ationshi p ABSTRACT,
end _one : GENERI C ENTI TY;
end two : GENERI C ENTI TY;

END ENTI TY;

ENTI TY product to _category relationship SUBTYPE OF (
binary entity relationship );
SELF\ binary _entity rel ationshi p.end one RENAMED t he cat egory
product category;
SELF\ bi nary _entity relationship.end two RENAMED t he product
pr oduct ;
END ENTI TY;
ENTI TY person_in_organi zation_rel ati onship SUBTYPE OF (
binary entity relationship );
role_of person : STRI NG
SELF\ bi nary _entity rel ationshi p.end one RENAMED t he person :
per son;
SELF\ bi nary _entity relationship.end two RENAMED
t he organi zation : organi zati on;
END ENTI TY;
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= Technical Solution - Schema ver sion
Identification

e Schema version identification

281 schema_decl = SCHEMA schenma id [
schema _version id ] ';' schema body END SCHEMA ' ;'

407 schema_version_id = string_ |iteral

313 use_clause = USE FROM schema_ref |
schema_version ref ] [ '(' nanmed _type _or _rename {
‘,' naned type or renane } ')' ] ";

408 schema_version ref = string literal

267 reference_clause = REFERENCE FROM schema_ref |
schema_version ref ] [ '(' resource_or_renane {
‘,' resource_or _renane } ')' ]
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o Example - Schema version
Identification

SCHEMA geonetry schema version 1,
END SCHEMA,

SCHEMA geonetry schema version_ 2;
END SCHEMA,

SCHEMA config controlled design {ISO standard 10303
part (203) version(3) object(2)};
USE FROM geonetry schema version_2;

END SCHEMA,
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« EXPRESS language version identification

405 | anguage _version_id = '{ Iso standard
10303 part (11) version (4) }' .

302 syntax = [ |anguage version_id
] schema_decl { schema_decl } .
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e Example - L anguage version
ldentification

{ iso standard 10303 part (11) version (4) }
SCHEMA config control | ed _desi gn

{1 SO standard 10303 part(203) version(3) object(2)};
USE FROM geonetry schema version_2;

ENTI TY approval ABSTRACT;
END ENTI TY;

END_ SCHENA;
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Proj ect management

o Coordinatethisproject under EXPRESS 2

* Proposea New Work Item as soon as possible
— expect placement in WG11
— Project leader issame asthe EXPRESS edition 2
project leader - Phil Spiby
— Editorsrepresenting modularization and EXPRESS
expertise - David Price and John Valois

— Amendment is a stepping stone towar ds EXPRESS
edition 2 supporting STEP modularization
requirements- it DOES NOT remove need for E2!
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Standardization(1)

e Precedethe EXPRESS edition 2 ballot

e Accordingto SO rules
— no NWI, the amendment fallsunder the E2 NWI

— cannot amend an ISwith a TS, optionsare:

* may be standardized asa “Minor Technical Amendment”
which can go to directly into FDI S ballot with WG/SC4
approval

o standardized asa“Minor Technical Revision” which isan
entire new document is also possible

e standardize as TS under an SO number other than | SO
10303

 normal CD-DIS-FDISISballot cycle
e others?
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Standar dization(2)

 Theproject team recommends

— 1999-08 Circulate presentation/summary
Information to SC4

— 1999-09 Circulate the complete amendment with
New Orleans SC4 resolution packet

— 1999-11 “Ballot” workshop at New Orleans | SO

— 1999-11 Proposed resolution for New Orleans SC4
meeting allowing “Minor Technical Amendment”
going to FDI S ballot

e Thisassumesall issues successfully addressed at New
Orleans“ballot” resolution workshop, SC4 approval and
appropriate QC review after New Orleans

— 2000-02 If FDISfalils, repeat the process
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Standar dization(3)

e Originally, theteam recommended:

— Assuming approval, publish the Technical
Specification as a single document subsuming TC1,
TC2 and the Amendment

— Based on the Minor Technical Amendment process,
combining the TCsand Amendment into one
document is not possible



